1. Introduction {#sec1-ijerph-17-00343}
===============

Stress identifies the body's reaction to any change that requires a physical, mental, or emotional response. The World Health Organization (WHO) states that mental health problems such as stress will likely become the second most common disability by 2020 \[[@B1-ijerph-17-00343]\]. Mind--body exercises are increasingly recognized as beneficial for physical, emotional, and mental health \[[@B2-ijerph-17-00343]\]. There are many factors that can contribute to make the work of healthcare providers stressful; dealing with death, lack of resources, high workload, and difficult and unpleasant collaboration in teamwork might negatively influence health and work performance of healthcare staff \[[@B3-ijerph-17-00343]\]. In particular, nurses have high levels of stress that affect the duration of care, personal wellness, and efficiency \[[@B4-ijerph-17-00343]\]. Out of 2500 nurses, approximately 75% of them reported working with pain, and nearly 20% also showed depressive symptoms \[[@B5-ijerph-17-00343]\]. The implemented strategies to improve the health and wellbeing of nursing staff are important, since their work has a direct effect on patients \[[@B5-ijerph-17-00343]\]. Disturbance in mental health has become the main health concern in society, and tai chi seems a valid tool to solve it \[[@B1-ijerph-17-00343]\]. Tai chi is an ancient Chinese martial art that has attracted growing interest. It is an aerobic exercise of mild to moderate intensity, and its practice involves an interaction of physical movement, meditation, and deep breathing \[[@B6-ijerph-17-00343]\]. As it comprises mental concentration, physical balance, muscle relaxation, and relaxed breathing, tai chi shows a great potential for becoming widely integrated into prevention and rehabilitation interventions for a great number of medical and psychological conditions \[[@B6-ijerph-17-00343]\]. The scientific literature highlights that this discipline improves the quality of life by reducing stress, intervening simultaneously on the mind and body \[[@B2-ijerph-17-00343]\]. In fact, the positive effects of tai chi have been widely demonstrated on many pathologies, and the interest in its benefits has exponentially grown along with the number of individuals practicing it \[[@B7-ijerph-17-00343]\]. During the exercise, an increase in the synthesis of serotonin and dopamine has been demonstrated \[[@B6-ijerph-17-00343]\]; moreover, improvements in the function of the cardiovascular system, type II diabetes, and musculoskeletal disabilities have been recorded \[[@B8-ijerph-17-00343]\]. Due to these effects, its application would be appropriate for healthcare professionals to increase their mental wellbeing, reduce stress and enhance concentration and relaxation; furthermore, it would impact on their physical functioning, improving muscle tension and joint mobility. However, little is known concerning the efficacy of tai chi in reducing work-related stress among health professionals, and results have not been conclusive \[[@B9-ijerph-17-00343]\]. The aim of this study was to carry out a systematic review of the literature concerning the use of tai chi in reducing stress in health care workers.

2. Materials and Methods {#sec2-ijerph-17-00343}
========================

2.1. Search Strategy {#sec2dot1-ijerph-17-00343}
--------------------

This systematic review was performed on the basis of the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement \[[@B10-ijerph-17-00343]\]. In order to collect data from the medical, nursing, and scientific literature, the following databases were searched on March 2019: PubMed, Scopus (Elsevier), Cinahl, and Web of Science. Articles were retrieved using the string: "tai chi AND stress AND (health professional OR nurs\*)". Backward citation search was performed in order to ensure a wide access to previous scientific evidence that might have not been detected by our search string. [Figure 1](#ijerph-17-00343-f001){ref-type="fig"} illustrates the flow-chart relating to the literature search strategy.

2.2. Study Selection {#sec2dot2-ijerph-17-00343}
--------------------

Studies were recruited if they focused on the positive effects of tai chi on the psychophysical wellbeing of the healthcare workers. Studies were included if they were published in English after 1995. No restrictions to study design were applied. The objective of the study was addressed by referring to the PICOS (Population, Intervention, Comparison, Outcome, Study design) questions: The population was identified in health professionals; the intervention in object was tai chi; the comparator was alternative techniques (such as yoga or traditional care); the outcomes were reduced work-related stress, better physical and psychological function (e.g., anxiety, depression), improvement in attention and/or productivity; the study design was pilot studies, observational studies, randomized clinical trials (RCTs), narrative, and systematic reviews.

Studies were assessed for eligibility through a multi-step approach: Screening by title, abstract, and full text. Study selection was performed independently by two different authors and then compared in order to reduce risk of assessment bias. Discrepancies in the evaluation were solved by consensus with a third author.

2.3. Data Extraction {#sec2dot3-ijerph-17-00343}
--------------------

Included studies underwent data extraction collecting the following information: First author, country, study design, year of publication, number of participants or number of included studies, outcome. In order to reduce bias from authors, data extraction was performed by two researchers independently, and discrepancies process were solved by consensus with a third researcher.

2.4. Quality Assessment {#sec2dot4-ijerph-17-00343}
-----------------------

The methodological quality of all studies included in the systematic review was assessed. Quality assessment was performed according to the Newcastle--Ottawa Scale (NOS) on cohort or cross-sectional studies \[[@B11-ijerph-17-00343]\], the Jadad scale for randomized clinical trial \[[@B12-ijerph-17-00343]\], AMSTAR for systematic reviews \[[@B13-ijerph-17-00343]\], and CASE REPORT scale for case study \[[@B14-ijerph-17-00343]\].

3. Results {#sec3-ijerph-17-00343}
==========

3.1. The Identification of Relevant Studies {#sec3dot1-ijerph-17-00343}
-------------------------------------------

A total of 111 references were retrieved from the database investigation: 50 in PubMed, 28 in Scopus, 20 in Web of Science, and 13 in CINHAL. After the exclusion of duplicates (39 articles) the remaining 72 references underwent a title and abstract analysis, after which 60 were excluded. After full-text screening, five articles were included in the systematic review: Two clinical trials, one observational study, one systematic review, and one case report. One further clinical trial was identified from the analysis of the bibliographies of selected studies. [Table 1](#ijerph-17-00343-t001){ref-type="table"} summarizes the characteristics of the included studies.

The study of Kemper and colleagues shows the results of an online survey administered to 342 North American nurses to evaluate their interest in meditation, prayer, and mind--body practices, such as yoga, tai chi, qigong, Zen, acupuncture, etc., in reducing stress. The e-survey included: Demographic characteristics, health conditions and stress levels, experiences with mind--body practices, expected health benefits, training preferences, and will to participate in future randomized controlled trials. The authors found a decline of the quality of life with evident dissatisfaction; most of the respondents (73%) reported one or more health conditions, more specifically 49% of the nurses reported anxiety disorders, 41% back pain, 34% gastrointestinal disorders, and 33% depression. The number of burnout cases was also increasing. These disorders were perceived as an high level of stress, since the assigned value in a scale from 0 to 5 was 4 (0 = none, 5 = extreme stress). Nearly all (99%) reported already using one or more mind--body practices to reduce stress and, among these, yoga/tai chi/qigong practices were the 34% \[[@B16-ijerph-17-00343]\]. The identified clinical trials are in line with these statistics and describe the effectiveness of these interventions. A pilot study was carried out by researchers in nursing at the University of Vermont \[[@B4-ijerph-17-00343]\] to assess the feasibility of a tai chi workplace wellness program as a cost effective way of improving physical and mental health, reducing work related stress, and improving work productivity among nurses over 49 years of age. Participants were divided in two groups: The tai chi group (*n* = 6) was asked to attend tai chi classes once a week offered at their worksite and to practice on their own for 10 minutes each day at least 4 days per week for 15 weeks. Controls (*n* = 5) received no intervention. After 15 weeks, the tai chi group showed an increase of 3% in productivity in the workplace and also an improvement in musculoskeletal pain and a greater reduction in work-related stress (−20% in NSS---Nursing Stress Scale) than the control group (−8.5%, *p* = 0.89). The tai chi group also showed a larger reduction in general stress (−23% in PSS---Perceived Stress Scale) than the control group (−17.5%, *p* = 0.42). Similarly, Steinberg and colleagues investigated the effect of a very short intervention of an eight-week tai chi program on 15 nurses. They found a significant improvement in sleep (*t* = −4.01, *p* = 0.007); stress reduction; and nurse desire to be competent, successful, and compassionate in their work \[[@B5-ijerph-17-00343]\].

Lastly, in 2018, Marshall et al. conducted a trial that consisted of a 12-week intervention of tai chi delivered to 12 healthcare professionals within the same healthcare center in order to encourage their participation and to minimize dropouts. In this study, wellbeing of participants was measured before and after the intervention using the WEMWBS scale. This research also demonstrated a significant increase of the general mental wellbeing of subjects, with a gain of mean score of 4.13 (*p* \< 0.005) \[[@B17-ijerph-17-00343]\]. Moreover, the systematic review of Budhrani et al. shows evidence that, after a 15-week tai chi program on 11 nurses suffering from work-related musculoskeletal disorders, significant improvements in physical and mental health, higher reduction in work and general stress, and improvement in trunk flexibility were seen, compared to the control group \[[@B9-ijerph-17-00343]\].

However, although the reported studies refer to the nursing population, results of effectiveness are also confirmed in other professionals. For example, Benor in 1995 considered the Louisville program for medical students and showed that nutrition, exercise, and relaxation (muscle relaxation, music, art, song, tai chi and other methods) could play an important role for health maintenance and disease prevention in medical students \[[@B15-ijerph-17-00343]\].

3.2. Quality Assessment {#sec3dot2-ijerph-17-00343}
-----------------------

Clinical Trials were of poor quality, achieving zero, one, and three points on the Jadad scale out of five. The observational study and the case report were of average quality, with scores of 5/9 and 7/10, respectively. Low quality was observed in the systematic review (3/11). According to the quality assessment tools, the overall methodological quality is poor--medium level. The application of tai chi to improve health professionals' wellbeing is still limited, and the absence of a standardized intervention (for example, in terms of length and structure of a tai chi session) impacts on the on the scarce methodology of the studies and reduces the robustness of the retrieved evidence.

4. Discussion {#sec4-ijerph-17-00343}
=============

The literature produced to date on this topic is limited. After extensive research on major databases such as Scopus, PubMed, Cinahl, and Web of Science, we were able to find only six useful articles for this systematic review. Following the use of quality assessment tools such as AMSTAR, Jadad, Newcastle--Ottawa Scale, and CASE REPORT, we can say that the methodological quality of the published literature is of a poor level.

Healthcare professions are among the most vulnerable for stress, and this is related to the characteristics of the work, with lack of adequate training, poor social recognition, excessive workloads, and bad organizational strategies \[[@B4-ijerph-17-00343]\]. Acute and prolonged stress, if untreated, leads to chronic symptoms that may not react to traditional therapies. For this reason, more and more often, individuals are pushed to undertake alternative non-medical pathways. The use of complementary and alternative medicines (CAMs) represents an useful tool to reduce stress-related chronic pain; among the most used CAMs there are food supplements (39.1%), chiropractic (23.4%), manual massages (23.1%), meditation/yoga/tai chi (20.5%), homeopathic remedies (12.8%), and acupuncture (4.7%) \[[@B18-ijerph-17-00343],[@B19-ijerph-17-00343],[@B20-ijerph-17-00343]\].

Since 1980, a low level of selfcare has been observed among health professionals, although the exposure of this work category to high risk of mental and physical deterioration has been recognized, so resulting in risky behaviors (alcohol or substances abuse, or suicide). Tai chi and other support techniques could represent valid tools to obtain stress reduction \[[@B15-ijerph-17-00343]\].

From the collected evidence, the positive effects of tai chi on many pathologies have been widely demonstrated, so a great scientific interest in its benefits has exponentially grown; moreover, the number of people who use it to improve their physical and mental health is increasing. A study published in 2018 has shown how tai chi has immediate positive effects on perceived attention and stress. This study compared a control group (*n* = 20) and an intervention group (*n* = 20) involved in a 10 minute-per-day tai chi program. Electroencephalogram analysis to assess attention and stress levels was performed for both groups at the beginning, during, and at the end of the study. From the collected data it was noticed that for the tai chi group, the levels of attention increased during the exercises and decreased immediately after the end. The levels of perceived stress after the exercises were also significantly lower than those at the beginning while among the control group all parameters remained unchanged \[[@B21-ijerph-17-00343]\]. There are many conditions in which its application could be beneficial: Back pain (41.3%), joint pain or arthritis (37.7%), headache (32.8%), insomnia (27.8%), weight loss (20.9%), hypertension (19.6%), depression (11.0%), osteoporosis (7.3%), cardiac disorders (4.6%), uterine fibroids (3.9%), during pregnancy (49.1%) \[[@B20-ijerph-17-00343]\]. Its positive effect has also been demonstrated in HIV-infected patients, women with early-stage breast cancer, in cardiovascular disease, osteoarthritis, type II diabetes, musculoskeletal conditions, depression, improved sleep and stress \[[@B22-ijerph-17-00343],[@B23-ijerph-17-00343],[@B24-ijerph-17-00343]\]; it also appears useful for improving cognitive functions and reducing pain \[[@B22-ijerph-17-00343]\].

Chan and colleagues compared tai chi exercise with brisk walking in its efficacy for reducing cardiovascular disease risk factors among adults with hypertension. This trial confirms the efficacy of tai chi since, after nine months, a significant reduction in blood pressure (systolic −12.46 mmHg; diastolic −3.20 mmHg), fasting blood sugar (−1.27 mmol/L), glycated hemoglobin (−0.56%), and perceived stress (−2.32 score) were observed. Furthermore, participants showed improved perceived mental health (+3.54 score) and exercise self-efficacy (+12.83 score) \[[@B25-ijerph-17-00343]\].

Tai chi's clinical validity has been demonstrated in more than one field, and it is also easily reproducible as it is a low-risk economic activity with multiple physical and psychological advantages, but a deepening of the studies is now necessary \[[@B26-ijerph-17-00343]\]. This ancient martial art is an activity that involves both the body and the mind. The physical exercises of body balance are combined with meditation courses focused on breathing \[[@B24-ijerph-17-00343],[@B27-ijerph-17-00343]\]; this synergy favorably predisposes to concentration by temporarily diverting attention from the stress of daily life.

The weaknesses of this analysis are undeniably related to the low numerical consistency of studies present in the literature and, at the same time, to the heterogeneity of the interventions that result in a difficulty to make any comparison. The studies included in this review are relatively recent but of poor quality.

Conversely, the strengths of this study are represented by the revolution that this type of approach brings for the management of healthcare workers, as the costs for implementing them are low in comparison to the potential health benefits.

5. Conclusions {#sec5-ijerph-17-00343}
==============

According to the published literature, tai chi represents a valid tool to improve many pathological conditions, and it could reduce work-related stress as well. Although present data highlight the full potential and possible benefits derived from these techniques, in order to warrant a widespread diffusion, it would be necessary to further deepen scientific evidence by designing and implementing research studies that could confirm tai chi's beneficial effects for the wellbeing of healthcare professionals.
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Characteristics of the included studies.

  Authors                                             Country   Study Design          Number of Participants or Number of Paper Included   Year of Publication   Results                                                                                                                                                                                                                  Quality Assessment
  --------------------------------------------------- --------- --------------------- ---------------------------------------------------- --------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------
  Benor D.J \[[@B15-ijerph-17-00343]\]                UK        Case report           Not applicable                                       1995                  This study identified nutrition, exercise, relaxations (including music, art, and tai chi) as important methods for health maintenance and disease prevention among medical student.                                     7/10 \*\*\*\*\*
  Kemper K et al. \[[@B16-ijerph-17-00343]\]          USA       Observational study   342                                                  2011                  Mind--body practices including meditation, prayer, yoga, tai chi, and qigong to reduce stress and anxiety in nurses.                                                                                                     5/9 \*
  Marshall D et al. \[[@B17-ijerph-17-00343]\]        Ireland   Clinical Trial        12                                                   2018                  A 12-session intervention of tai chi was administered to a group of healthcare workers. A significant increase in these individuals' wellbeing was measured comparing pre- and post-intervention measurements.           0/5 \*\*\*
  Palumbo M et al. \[[@B4-ijerph-17-00343]\]          USA       Clinical Trial        14                                                   2012                  The tai chi group registered significantly fewer absence rates and 3% increase in productivity. No significant differences in physical or mental health scores (SF-12) were detected.                                    1/5 \*\*\*
  Steinberg B et al. \[[@B5-ijerph-17-00343]\]        USA       Clinical Trial        15                                                   2017                  A very short intervention resulted in significant improvements in sleep quality, stress levels, and nursing staff's motivation in their work.                                                                            3/5 \*\*\*
  Budhrani-Shani P et al. \[[@B9-ijerph-17-00343]\]   USA       Systematic review     83                                                   2016                  After a 15-week tai chi program, significant improvements in physical and mental health were recorded, along with a significative reduction in stress levels were highlighted and an improvement in trunk flexibility.   3/11 \*\*

\* Newcastle--Ottawa Scale, \*\* AMSTAR scale, \*\*\* Jadad scale, \*\*\*\*\* CASE REPORT.
